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(57)Abstract: 

PROBLEM TO BE SOLVED: To properly change a 
desired value of an operating state, if needed, in a proper 
environment in culture for culturing biological cells. 
SOLUTION: In controlling the culture of the biological 
cells by a culture apparatus, the control is carried out to 
coincide a detected value of the operation state of the 
culture apparatus with a predetermined desired value 
and change the desired value by comparing an analytical 
value obtained by analyzing a sample of a culture 
solution harvested from the culture apparatus with the 
detected value. The desired value of the operation state 
is, if needed, properly changed in the proper environment 
in culture. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The culture control approach of the living body cell containing the second step which 
changes this desired value based on the analysis value which is the culture control approach of a 
living body cell of cultivating a living body cell with a culture apparatus, and analyzed and 
obtained the culture-medium sample extracted from the first step which controls so that the 
measurement value which measured the operational status of said culture apparatus is in 
agreement with the desired value set up beforehand, and said measurement value and said 
culture apparatus. 

[Claim 2] The first step which controls so that the measurement value from the operational 
status measurement means formed in said culture apparatus is in agreement with the desired 
value set up beforehand in the control approach of a culture apparatus of cultivating a living 
body's cell, The culture control approach of the living body cell characterized by controlling by 
the second two step of a step which verifies the validity of said desired value using the analysis 
value which analyzed and obtained the culture medium sample extracted from said measurement 
value and said culture apparatus, and changes this desired value. 

[Claim 3] In the culture control approach of a living body cell according to claim 2, the 
measurement means formed in said culture apparatus It is any one or more of culture medium 
turbidity, pH, dissolved oxygen concentration, temperature, an agitating speed, quantity of airflow, 
the amount of air supply, the oxygen gas amount of supply, the carbon-dioxide-gas amount of 
supply, nitrogen gas supply volume, the oxygen density in impregnation gas, the oxygen density in 
an exhaust gas, and the alkali amount of supply, The culture control approach of a living body 
cell that the analysis value which analyzed and obtained the culture medium sample extracted 
from the culture apparatus is characterized by being any one or more of cell concentration, the 
rate of cell survival, glucose concentration, lactic-acid concentration, ammonia concentration, 
glutamine concentration, and the purpose product concentration. 

[Claim 4] The control unit of the culture apparatus equipped with the second control means 
which changes this desired value based on the analysis value which is the control unit of the 
culture apparatus of the living body cell which cultivates a living body cell with a culture 
apparatus, and analyzed and obtained the culture medium sample extracted from the first control 
means which controls so that the measurement value which measured the operational status of 
said culture apparatus is in agreement with the desired value set up beforehand, and said 
measurement value and said culture apparatus. 

[Claim 5] A means to incorporate the measurement value from the measurement means formed 
in said culture apparatus in the control unit of the culture apparatus which cultivates a living 
body's cell, The control means which controls in agreement with the desired value beforehand 
set up using this measurement value, A means to input the analysis value which analyzed and 
obtained the culture medium sample extracted from said culture apparatus, The computer for 
verifying validity of said desired value, and the storage means for storing the culture data of said 
living body's cell and a verification process, and a result as a database, The first control means 
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which performs culture control for the purpose of the desired value beforehand set up using the 
measurement value from the measurement means which possessed the display means for 
displaying a result as a verification process, and was formed in said culture apparatus, The 
validity of said desired value is verified using said measurement value and said analysis value. 
This verification process and a result, It compares with the last verification process stored in 
said database, a result, and the past culture data. The control unit of a culture apparatus which 
is equipped with the second control means which verifies the validity of said desired value, 
changes this desired value in being required, and outputs an abnormality alarm in being required, 
and is characterized by controlling by this first and the second control means. 
[Claim 6] It is the control device of the culture apparatus characterized by having constituted so 
that said display means might combine the culture progress the past culture data, current 
culture data, and the future are expected to be in the control device of a culture apparatus 
according to claim 5 and it might display, and constituting so that it may warn of this, when the 
culture progress expected current and in the future separates from the past culture data. 
[Claim 7] A means to incorporate the measurement value from the measurement means formed 
in said culture apparatus in the culture apparatus which cultivates a living body's cell, The 
control means which controls in agreement with the desired value beforehand set up using this 
measurement value, A means to input the analysis value which analyzed and obtained the culture 
medium sample extracted from said culture apparatus, The computer for verifying validity of said 
desired value, and the storage means for storing the culture data of said living body's cell and a 
verification process, and a result as a database, The first control means which performs culture 
control for the purpose of the desired value beforehand set up using the measurement value 
from the measurement means which possessed the display means for displaying a result as a 
verification process, and was formed in said culture apparatus, The validity of said desired value 
is verified using said measurement value and said analysis value. This verification process and a 
result, It compares with the last verification process stored in said database, a result, and the 
past culture data. The culture apparatus characterized by having had the second control means 
which verifies the validity of said desired value, changes this desired value in being required, and 
outputs an abnormality alarm in being required, and having the control unit which controls by two 
steps, this first and the second control means. 

[Claim 8] It is the culture apparatus characterized by to have constituted so that said display 
means might combine the culture progress the past culture data, current culture data, and the 
future are expected to be in a culture apparatus according to claim 7 and it might display, and to 
constitute so that it may warn with an emphasis means to warn of this when the culture 
progress expected current and in the future separates from the past culture data. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to a culture apparatus at the culture control 

approach of a living body cell, and the control unit list of a culture apparatus. 

[0002] 

[Description of the Prior Art] When cultivating a living body's cell, maintaining the inside of a 
culture environment, i.e., a cultivation tank, on the optimal conditions for culture is called for. For 
this reason, maintaining dissolved oxygen concentration, pH, temperature, an agitating speed, etc. 
to optimal conditions is performed. 

[0003] There is JP,60-1 8390,B (patent No. 1552563) as an approach of controlling dissolved 
oxygen concentration. This is the approach of installing the sensor which measures dissolved 
oxygen concentration in a cultivation tank, and controlling the service condition of a cultivation 
tank according to the indicated value. 

[0004] Moreover, there is JP, 58-81 781 , A as an approach of controlling pH. This is the approach 
of adjusting pH of culture medium, by changing the carbon-dioxide-gas concentration of the 
cultivation tank gaseous-phase section. 

[0005] Moreover, there is JP,5~30962,A as an approach of controlling an agitating speed. This is 
the approach of adjusting [ which forms the sensor which measures the viscosity of culture 
medium in a cultivation tank, computes shearing stress from the indicated value and rotational 
speed, and does not come to destroy a living body's cell ] an agitating speed in the range of 
shearing stress. 

[0006] Such conventional technique was not what controls to satisfy the desired value set up 
beforehand and is controlled corresponding to a culture situation. 

[0007] There is JP,5-240673,A as an approach of judging the abnormalities of a culture situation. 
This is the approach of computing the amount of relative bias to the certified value of the 
indicated value of the detection means formed in the cultivation tank, and calculating and judging 
a normality and whenever [ abnormality / of culture ] by the fuzzy reasoning operation. 
[0008] By such conventional technique, it does not judge by corresponding to the culture 
situation of judging the existence of the abnormalities of culture based on the certified value in 
the normal culture condition inputted beforehand, and changing to it every moment, exactly. 
[0009] 

[Problem(s) to be Solved by the Invention] A culture situation changes every moment and may 
also have generating of the situation that that by which the concentration of the living body cell 
in early stages of culture was controlled by the low situation good cannot maintain a target 
culture environment when the concentration of a living body cell increases by culture. In the 
usual culture apparatus, though it is rare to install many measurement means and the unsuitable 
culture environment exists in a cultivation tank, this is undetectable. Moreover, there is also 
culture with indispensable modification of a control-objectives value with advance of culture. 
[0010] The purpose of this invention cultivates verifying that the suitable culture environment 
for culture of a living body cell can be maintaining certainly, and is to provide with a culture 
apparatus the culture control approach of a living body cell that desired value can be changed 
appropriately if needed, and the control unit list of a culture apparatus. 
[0011] 

[Means for Solving the Problem] This invention controls so that the measurement value which is 
culture control of the living body cell which cultivates a living body cell with a culture apparatus, 
and measured the operational status of said culture apparatus is in agreement with the desired 
value set up beforehand, and it is characterized by changing this desired value based on the 
analysis value which analyzed and obtained the culture medium sample extracted from said 
measurement value and said culture apparatus. 
[0012] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained to a detail 
below using a drawing. Drawing 1 is the block diagram showing the control approach of a culture 
apparatus of cultivating a living body's cell. 

[0013] The control approach by the gestalt of operation of this invention controls so that the 
measurement value which is culture control of the living body cell which cultivates a living body 
cell with a culture apparatus, and measured the operational status of said culture apparatus is in 
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agreement with the desired value set up beforehand, and it changes this desired value based on 
the analysis value which analyzed and obtained the culture-medium sample extracted from said 
measurement value and said culture apparatus. 

[0014] The individial control means 22 controls the 1st step which performs control action 
autonomously so that it may be completed as a control-objectives value by each measurement 
value by comparing the desired value set up beforehand with the measurement value obtained 
from the measurement means 6 formed in the cultivation tank, transmitting an actuating signal to 
the actuation means 28, and changing a control input. 

[0015] It does not limit especially as an individial control means 22, and what makes a controlled 
variable pH, dissolved oxygen concentration, temperature, etc. is used. In addition, when the cell 
of the living body which cultivates is an animal cell, the actuation means of an individial control 
means 22 by which a controlled variable is pH are a carbon-dioxide-gas supply valve and a 
pump, and control inputs are the carbon-dioxide-gas amount of supply and an alkali injection 
rate, respectively. The actuation means of an individial control means 22 by which a controlled 
variable is dissolved oxygen concentration are an oxygen supply valve and a nitrogen supply 
valve, and each actuation factor is an oxygen supply and the nitrogen amount of supply, the 
actuation means of an individial control means 22 by which a controlled variable is temperature - 
- warming — it is the ** heater current controller or a steamy supply valve, and a cooling water 
supply valve, and an actuation factor makes a control input the amount of supply voltages or the 
steamy amount of supply, and the cooling water amount of supply to a heater. What is necessary 
is not to limit especially about the individial control means 22, and just to use the well-known 
feedback control technique, such as a proportional control method and a PID-control method. In 
addition, it is desirable that a setup and modification of each control-objectives value can carry 
out by computer 23. 

[0016] A computer 23 verifies the validity of said desired value using the analysis value inputted 
from the measurement value and the input means 27 from the measurement means 6. While 
verifying the validity of said desired value and displaying on the display means 25 as compared 
with the last verification process stored in the storage means 24, a result, and the past culture 
data The 2nd step which changes this desired value in being required, and outputs an 
abnormality alarm with the alarm means 26 in being required is controlled. A computer 23 
performs actuation of the following ** - **. 

[0017] ** Calculate using the analysis value inputted from the measurement value and the input 
means 27 from the measurement means 6, and compute calculation of a culture evaluation 
factor, and the forecast of several hours - several days after. 

[0018] ** The analysis value inputted from the measurement value and the input means 27 from 
the measurement means 6 judges whether the result of an operation of whether it is an 
appropriate numeric value and ** is in the tolerance of the last forecast in the present culture 
situation. When it is in tolerance, it progresses to **. When it is outside tolerance, it progresses 
to **. 

[0019] The result of an operation of **** judges whether it is in the tolerance of the database 
saved for the storage means 24. When it is in tolerance, it progresses to **. When it is outside 
tolerance, it indicates that an abnormal condition has culture with the display means 25 and the 
alarm means 26, and it progresses to **. 

[0020] ** Compare a present culture situation and a present database and modification of a 
control-objectives value judges whether it is the need. That is, when carried out by addition of 
the case where rearranged gene expression control is performed by temperature, pH, dissolved 
oxygen, and shearing stress, or a manifestation inducer, it judges whether it is the stage when 
the present culture situation should carry out gene expression actuation. When it judges with 
there being no need, it progresses to **. When it judges with modification being required, it 
progresses to **. 

[0021] ** Calculate the material balance within a cultivation tank with the present control- 
objectives value, and judge the existence of the existence of an unsuitable environment in a 
cultivation tank. When it is judged that there is existence of an unsuitable environment, it 
progresses to **. When judged with there being nothing, return and control of the 2nd of a step 
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are repeated to **. 

[0022] ** Determine the controlling factor which should be changed, and its control-objectives 
value candidate value. 

[0023] ** Calculate the material balance within a cultivation tank using a control-objectives 
value candidate value, and judge the existence of an unsuitable milieu therapy in a cultivation 
tank. When it is judged that an unsuitable environment is formed, return and a new control- 
objectives value candidate value are determined as **. An unsuitable environment progresses to 
**, when it judges with not being formed. 

[0024] ** Change a setup of the control-objectives value of an individial control means. ** 
Repeat a series of control action of the 2nd step until the command of return and termination is 
issued. In addition, from a viewpoint of reservation of safety, it is desirable in the ability to be [ it 
faces changing desired value, and ] made for modification of a control-objectives value not to do, 
if it is not after completing the actuation which checks a modification qualification person's 
presence to which the operation authority of desired value modification registered beforehand 
was given, and the actuation which checks this modification qualification person's desired value 
modification license. 

[0025] Although it does not limit especially as a culture evaluation factor, other factors are 
added if needed using a specific growth rate, a survival rate, the rate of substrate, a product 
production rate, an oxygen consumption coefficient, a carbon-dioxide-gas generation rate, etc. 
What is necessary is not to limit especially as an approach of predicting several several hour [ of 
culture ] - day back, and just to use the approach of computing using the empirical formula 
which approximated the effect of pH, temperature, an oxygen consumption coefficient, substrate 
concentration, etc. with the multiplex analysis method about the past culture data etc. It cannot 
limit especially as the technique of calculating the material balance within a cultivation tank, and 
the approach of analyzing by the hydrodynamic technique using the turbulent flow model using 
the turbulence energy dissipation rate epsilon of the flow in a tub etc. can be used. 
[0026] As mentioned above, according to the control approach by the gestalt of operation of this 
invention, it becomes possible to cultivate verifying that desired value can be changed 
appropriately and the suitable culture environment for culture can be maintaining certainly 
corresponding to the culture situation of changing every moment, and safe and positive culture is 
attained. 

[0027] Drawing 2 is a flow Fig. explaining actuation of one example of the control unit by the 
gestalt of operation of this invention. Control operation which dissolved oxygen concentration, 
pH f and the measurement means of temperature are installed in the culture apparatus of a 
controlled system, the individial control means 22 is established for every means in order to 
make it converge on the control-objectives value beforehand defined based on each 
measurement value, and became independent, respectively is carried out. In addition, the 
measurement means indicated to drawing 2 shows as an example any one of the measurement 
means installed in the culture apparatus, and the flow of drawing 2 is performed in independent 
for every measurement means. Moreover, as a measurement means, it is not limited to the 
aforementioned means, and other means, such as culture medium turbidity, may be added. 
[0028] Control is started by inputting the signal of culture initiation. Actuation of each step of 
flows of control is explained below. 

[0029] S11: Obtain each measurement value with the dissolved oxygen concentration installed in 
the culture apparatus, pH, and the measurement means of temperature. 

[0030] S12: Judge whether it is in agreement with the control-objectives value to which each 
measurement value was set beforehand in an individial control means. When in agreement, it 
returns to S11. When not in agreement, it progresses to S13. 

[0031] S13: In S12, when it is judged that it is not in agreement with a control-objectives value, 
transmit an actuating signal to an actuation means in each individial control means, and change a 
control input so that it may converge on a control-objectives value. It cannot limit especially as 
the control technique in each individial control means, and well-known technique, such as the 
ON/OFF controlling method, a proportional control method, and a PID-control method, can be 
used. It returns to S1 1 after modification. In addition, the following are used as a control input in 
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each control means. 

[0032] pH: The injection rate of the change in the carbon-dioxide-gas amount of supply in 
aeration gas and an acidic solution, or an alkaline solution. 

[0033] Dissolved oxygen concentration: The change in the oxygen supply in aeration gas, the 
change in a culture medium agitating speed, the change in a cultivation tank pressure. 
[0034] Temperature: The change in whenever [jacket supply water temperature ], the change in 
a cooling water speed of supply, the change in the amount for heating of electric heater supply 
voltages, or the change in the steamy amount of supply for heating. 

[0035] Actuation S11-S13 is repeatedly performed until a termination instruction is emitted. 
Although the period of iteration is suitably determined based on the property of the living body 
cell to cultivate, and the dynamic characteristics of a culture apparatus, it carries out in the 
range for 1 second - 10 minutes in general. 

[0036] S21: Extract the culture medium of a living body cell in sterile from a culture apparatus. 
Especially the technique of extraction is not limited, and an operator may extract it manually or 
it may use automatic extraction equipment. 

[0037] S22: Perform analysis required about the culture medium sample extracted by S21. 
Although it is desirable to carry out the concentration of the concentration of the glucose which 
are cell concentration, a rate of cell survival, and the substrate matter as an analysis item, and a 
glutamine, the lactic acid which is a metabolite, ammonia, lactate dehydrogenase, and the 
purpose product, and any one or more **, it does not limit to especially these. 
[0038] S23: Input into a computer the analysis value acquired by S22. 
[0039] S24: When operating S21, download the measurement data of S1 1 to a computer. 
[0040] S25: Calculate based on the analytical data inputted by the measurement data 
incorporated by S24, and S23, and compute calculation of a culture evaluation factor, and the 
forecast of several hours - several days after. 

[0041] S26: Verify whether culture is performed normally based on the analysis result of S25; 
That is, a measurement value and an analysis value judge whether the result of an operation of 
whether it is an appropriate numeric value and S25 is in the tolerance of the last forecast in the 
present culture situation. When it is in tolerance, it progresses to S29. When it is outside 
tolerance, it progresses to S27. 

[0042] S27: The result of an operation of S25 judges whether it is in the tolerance in the 
database which consisted of past culture data. Drawing 3 shows an example of the display 
screen showing the result of an operation of S25 about the total cell concentration and viable 
cell concentration, and the relation of the past culture data. The field across which it faced by 
the upper limit 43 and the lower limit 44 is tolerance. In this example of a display, since the point 
41 passing [ culture ] and a forecast 42 are in tolerance, it is judged that culture is performed 
good. In addition, tolerance is computed based on the culture data of the past judged to have 
been carried out normally. In this example, it determined as a field where 80% of a database is 
contained. When it is in tolerance, it progresses to S29. When it is outside tolerance, it 
progresses to S28. 

[0043] S28: Display the abnormality alarm which notifies of the present culture situation being 
unusual. It progresses to S29. 

[0044] S29: Compare a present culture situation and a present database and modification of a 
control-objectives value judges whether it is the need. When it judges with there being no need, 
it progresses to S30. When it judges with modification being required, it progresses to S31. 
[0045] S30: Calculate the material balance within a cultivation tank with the present control- 
objectives value, and judge the existence of the existence of an unsuitable environment in a 
cultivation tank. When it is judged that there is existence of an unsuitable environment, it 
progresses to S31. When judged with there being nothing, control of return and the 2nd step is 
repeated to S21. 

[0046] S31: Determine the controlling factor which should be changed, and its control-objectives 
value candidate value. 

[0047] S32: Calculate the material balance within a cultivation tank using a control-objectives 
value candidate value, and judge the existence of an unsuitable milieu therapy in a cultivation 
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tank. When it is judged that an unsuitable environment is formed, return and a new control- 
objectives value candidate value are determined as S31. An unsuitable environment progresses 
to S35, when it judges with not being formed. 

[0048] S35: Change the control-objectives value of an individial control means into the above- 
mentioned desired value candidate value. A series of control action of the 2nd step is repeated 
until the command of return and termination is taken out to S21. 

[0049] According to the control unit of the gestalt of this operation, it becomes possible to 
cultivate verifying that desired value can be changed appropriately and the suitable culture 
environment for culture can be maintaining certainly corresponding to the culture situation of 
changing every moment, and safe and positive culture can be carried out. 

[0050] Drawing 4 is a flow Fig. explaining actuation of other examples of the control unit by the 
gestalt of operation of this invention. Drawing 5 shows one example of the culture apparatus for 
cultivating the animal cell by the gestalt of operation of this invention. 

[0051] Main culture equipment consists of a cultivation tank 1 and a control unit 21. Moreover, 
although not illustrated in drawing 1 , gas distribution plants, such as air and oxygen 
indispensable to a culture facility, nitrogen, and carbon dioxide gas, warm water cold-water 
supply equipment, steamy supply equipment, and plumbing equipment are provided. 
[0052] Moreover, although one detection means used for the measurement means 6, 7, 8, and 9 
and a list for every detection item and every control item with the real unit about the individial 
control means 22, in drawing 1 , one was indicated, respectively for simplification. 
[0053] The cultivation tank 1 expresses in the cross section. The culture medium 2 in which it 
invested in the cultivation tank 1 is agitated with the agitator 4 driven by the motor 3 for a drive, 
and is mixed by homogeneity. Oxygen required for culture is supplied to the aerating process in 
liquid and the tub up gaseous-phase section which supply oxygen content gas into liquid from 
the sparger 5 arranged at the bottom of the tank section by the two approaches of the top-face 
aerating process which carries out aeration. 

[0054] In the cultivation tank 1 , the measurement means 6, measurement means 7 and 8 to 
measure distributed gas, and the measurement means 9 are provided. The measurement values 
1 5, such as pH, dissolved oxygen concentration, temperature, an agitating speed, culture medium 
turbidity, an oxygen density in exhaust gas, and carbon-dioxide-gas concentration in exhaust 
gas, are obtained from a measurement means 6 to measure the description of culture medium 2, 
a measurement means 9 to measure exhaust gas, and the motor 3 for a drive. A measurement 
value 15 is transmitted to the computer 23 mentioned later. Moreover, about the measurement 
value of pH, dissolved oxygen concentration, and temperature, it is directly transmitted also to 
the individial control means 22. The measurement means 7 and 8 have the function which 
measures the amount of supply of distributed gas and the lye for neutralization, and carries out 
amount-of-supply accommodation, and obtain the measurement values 1 7, such as each amount 
of supply of the total aeration, air, oxygen, nitrogen, and carbon dioxide gas, and the alkali 
amount of supply. Each measurement data value is transmitted to the computer 23 mentioned 
later. 

[0055] Sampling Rhine 10 which extracts some culture medium 2 is established in the cultivation 
tank 1, and some culture medium can be extracted as a sample 11 for analysis in sterile during 
culture. Various kinds of analysis apparatus 12 are presented with a sample 11, and it acquires 
the analysis values 16, such as cell concentration, the rate of cell survival, glucose 
concentration, lactic-acid concentration, ammonia concentration, glutamine concentration, 
lactate dehydrogenase activity concentration, and the purpose product concentration. The 
analysis value 16 is inputted into a computer 23 using the input means 27. 
[0056] A control unit 21 has a function for enforcing the control approach by the gestalt of 
operation of this invention shown in drawing 1 , and possesses the individial control means 22, a 
computer 23, the storage means 24, the display means 25, and the alarm means 26. 
[0057] The first control means which performs culture control for the purpose of the desired 
value to which this control unit 21 was beforehand set using the measurement value 15, The 
validity of said desired value is verified using a measurement value 15, a measurement value 17, 
and the analysis value 1 6. It has the second control means which verifies the validity of said 
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desired value as compared with this verification process, the last verification process stored in 
said database the result, a result, and the past culture data, changes this desired value in being 
required, and outputs an abnormality alarm in being required. And two steps of control which is 
this first and the second control means is performed. 

[0058] The individial control means 22 is the first control means which performs said control of 
the 1st step, and three sets which make a controlled variable pH, dissolved oxygen 
concentration, and temperature are prepared. An actuating signal is delivered that each 
measurement value converges each individial control means on the control-objectives value to 
which the measurement value of pH transmitted directly, respectively, dissolved oxygen 
concentration, and temperature was set beforehand to the actuation means 28, and control 
action is performed autonomously. In addition, the actuation means of an individial control means 
22 by which a controlled variable is pH are a carbon-dioxide-gas supply valve and a pump, and 
control inputs are the carbon-dioxide-gas amount of supply and an alkali injection rate, 
respectively. 

[0059] The actuation means of an individial control means 22 by which a controlled variable is 
dissolved oxygen concentration are an oxygen supply valve and a nitrogen supply valve, and each 
actuation factor is an oxygen supply and the nitrogen amount of supply, the actuation means of 
an individial control means 22 by which a controlled variable is temperature — warming — it is 
the ** heater current controller or a steamy supply valve, and a cooling water supply valve, and 
an actuation factor makes a control input the amount of supply voltages or the steamy amount 
of supply, and the cooling water amount of supply to a heater. It does not limit especially about 
the individial control means 22, and the well-known feedback control technique, such as a 
proportional control method and a PID-control method, is used. In addition, a setup and 
modification of each control-objectives value can carry out by computer 23. 
[0060] A computer 23 is the second control means which performs said control of the 2nd step, 
and performs actuation of the following ** - **. 

[0061] ** Calculate using a measurement value 15, a measurement value 17, and the analysis 
value 1 6, and compute calculation of a culture evaluation factor, and the forecast of several 
hours - several days after. The result of an operation is stored in a database. 
[0062] ** A measurement value 15, a measurement value 17, and the analysis value 16 judge 
whether the result of an operation of whether it is an appropriate numeric value and ** is in the 
tolerance of the last forecast in the present culture situation. When it is in tolerance, it 
progresses to **. When it is outside tolerance, it progresses to **. A judgment result is stored in 
a database. 

[0063] The result of an operation of **** judges whether it is in the tolerance of the database 
saved for the storage means 24. When it is in tolerance, it progresses to **. When it is outside 
tolerance, it indicates that an abnormal condition has culture with the display means 25 and the 
alarm means 26, and it progresses to **. A judgment result is stored in a database. 
[0064] ** Compare a present culture situation and a present database and modification of a 
control-objectives value judges whether it is the need. When it judges with there being no need, 
it progresses to **. When it judges with modification being required, it progresses to **. A 
judgment result is stored in a database. 

[0065] ** Calculate the material balance within a cultivation tank using the present control- 
objectives value, and judge whether an unsuitable environment exists in a cultivation tank about 
dissolved oxygen concentration, pH, temperature, shearing stress, etc. When it is judged that an 
unsuitable environment exists, it progresses to **. When judged with there being nothing, control 
of return and the 2nd step is repeated to **. A judgment result is stored in a database. 
[0066] ** Determine the controlling factor which should be changed, and its control-objectives 
value candidate value. 

[0067] ** Calculate the material balance within the same cultivation tank as ** using a control- 
objectives value candidate value, and judge the existence of an unsuitable environment in a 
cultivation tank. When it is judged that an unsuitable environment is formed, return and a new 
control-objectives value candidate value are determined as **. When it judges with there being 
no unsuitable environment, it progresses to **. A judgment result is stored in a database. 
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[0068] ** Change a setup of the control-objectives value of an individial control means. ** 
Repeat a series of control action of the 2nd step until the command of return and termination is 
issued. In addition, it faces changing desired value and completion of the actuation which checks 
a modification qualification person's presence to which the operation authority of desired value 
modification registered beforehand was given, and the actuation which checks this modification 
qualification person's desired value modification license is needed. The information on the 
modification value of a control-objectives value, the modification qualification person name of 
presence, and modification time amount is stored in a database. 

[0069] Control of the 2nd step is started by the input of an analysis value required for the 
operation in the above-mentioned **. Although especially the frequency of control of the 2nd 
step is not limited, when the candidate for culture is an animal cell, it usually performs at 
intervals of 1 hour - 24 hours. Moreover, when the candidate for culture is a microorganism, it 
usually performs at intervals of 30 minutes - 24 hours. All take into consideration the time 
amount which analysis of the culture medium extracted from the cultivation tank takes, and are 
determined suitably. 

[0070] According to the culture apparatus of the gestalt of this operation, it becomes possible to 
cultivate verifying that desired value can be changed appropriately and the suitable culture 
environment for culture can be maintaining certainly corresponding to the culture situation of 
changing every moment, and safe and positive culture can be carried out. 

[0071] That is, according to the gestalt of operation of this invention, by cultivating a living body 
cell, it becomes possible to maintain the environment in a cultivation tank on the suitable 
conditions for culture corresponding to the culture situation of changing every moment, and safe 
and positive culture can be carried out. Moreover, since it cultivates verifying that the suitable 
culture environment for culture can be maintaining certainly, verification of the safety of the 
useful matter produced by culture becomes easy. Furthermore, the verification in connection 
with the safety of the product performed subsequently becomes easy by storing in the storage 
means by using information of the modification time amount of desired value, an 
acknowledgement person, etc. as a serial culture database the measurement value of the 
cultivation tank in culture, the analysis value of culture medium, and as a result of verification. 
[0072] 

[Effect of the Invention] According to this invention, it cultivates verifying that the suitable 
culture environment for culture of a living body cell can be maintaining certainly, and the 
effectiveness that desired value can be changed appropriately if needed is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the control approach of this 
invention. 

[Drawing 2] It is the flow Fig. showing actuation of one example of the control unit of this 
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invention. 

[Drawing 3] It is drawing showing an example of the display in one example of the control unit of 
this invention. 

[Drawing 4] It is the flow Fig. showing actuation of other examples of the control unit of this 
invention. 

[Drawing 5] It is the schematic diagram showing one example of the culture apparatus of this 
invention which makes an animal cell applicable to culture. 
[Description of Notations] 

1 [ — An agitator, 6, 7, 8, 9 / — A measurement means, 21 / — A control unit, 22 / — An 
individial control means, 23 / — A computer, 24 / — A storage means, 25 / — A display means, 
26 / — An alarm means, 27 / — Input means. ] — A cultivation tank, 2 — Culture medium, 3 — 
The motor for a drive, 4 
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